APRIL/MAY 2023 


CMA62/BMA62/UMA62 — REAL 
ANALYSIS - T1 


Time : Three hours Maximum : 75 marks 
SECTION A — (10 x 2=20 marks) 
Answer ALL questions, 


Define a bounded set, 
POY Sem - amugy. 


Give an example of bounded set but not totally 
bounded. ` 


Uys stu Bao Wag USES 
„Stung SMSIIG OG 2arjemd ASTA. 
3. Stace the condition for a real valued function on a 
set o attain its maximum value. 
SG Qoù wae erry Sg Gugwb 
Ao asista fubswarow Sapi. 
4. Define compact metric space. 
aLssora Qw fs Gaiaflenw UDU. 


5. Define upper integral. 
Gos AsrmasG enrugy. 
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10. 


Compute it uff,c,] for fo,1/n,2/n,. 


mn 
nj 


{o1/n2/ m.. gener lt ulf,o,] sonsdQs. 
n) noa 

Does f(x)=x*(0<x<l)obey the hypothesis of 

Rolle’s theorem? 


f(x)=x7?(O <x <1), Corer Cspmo s@giGar@e6G 
Bpundiogn? 

Find the Taylor series about x=2 for 
f(x)=x? +241 (-m<x<o). 

f(e)=x° 42x41 (-w<x<w) Sore GLa 


Qaray x=2 SS sr Myb. 


State Dini’s theorem. 


afi Cadmi sam). 


Show that > 7 i (0 < x < œ) converges 


E 


uniformly. 


poani sx<o)-wu éma OLSD alee 


cron Aod. 
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20. State and prove the Cauchy criterion for uniform 
convergence. 
emiusatier RQHE amsar Egnar 
QOwWGSgHsaran Sard AC wre serencusws saf 
Hea. 
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16. 


18. 


19. 


SECTION C— (8 x 10 = 30 marks) 
Answer any THREE questions. 


If T is a contraction on a metric space M then 
prove that there is one and only one point x in M 
such that Tx =x. 


Marcy Qt As Gorefuder Smad T aao, 


M -ù 2r Cr 26 Ystall x HE wLOGw Tr =x 
ren Ble. 


i 
If Misa compact metric space, then prove that | 


M has the Heine-Borel property. 


M 96 séAgwner Quis Qasi aadd, M-o 
QsQen-Curya sir 2w ug rend ar G. 


State and prove chain rule. 
FHS) AMHeowis sesh) Bed. 


If fis continuous on the closed bounded interval 
[a,b] and if F@)= frat (a<x<bithen prove 
that F'(x)= f(x) (a< x <b). 

a, b]ren Am YEU apg Bor Aado f oq 
AsrLienny wip F(x)= jioa (a<z<b) aaa 


aa F'(x)= f(x) (as x< 0) oa. 


6 4422 


(a) 


SECTION B— (5x5 = 25 marks) 
Answer ALL questions, 


If f is continuous from a metric space M, to 
Mand if M, is connected show that the 
range of f is also connected, 


f: Mio AA M, Aine sags 26 
Qasmi eriy “ppb M, 96 Qaeans 
Quis Aaah aadd f-er Sdm 
AaaiSs cor Aa. 
Or 

If Ais a closed subset of a complete metric 
space M then prove that A is also complete. 
A,M acm GY Quis Gaade Gyu 
atsemd aad A-yb YY Auts Cash 
cer Deg. 


Prove that a compact subset of a metric 
space is closed subset of that metric space. 


BG Aus Quale SLSssoTer 2 semb 
abs Quis Qaae Gyu otsemp 
amab Hep. 


Or 
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13. 


14. 


(b) 


(a) 


(b) 


@) 


() 


Prove that a real valued function 
f continuous on a compact metric space ‘M’ 
attains its maximum and minimum <t some 
point of M. 

aLésurer Goris Gesolurer M -d 2 cirar 
f adip Qos wy smy M-& 2 aor Aw 
yio asia Quod wip Apwwd 
DLD rer HA. 


If fe Rab] and a<c<bthen prove that 


b p b 
fe Rla,c]* f € Rle,b] and [f= ff fr. 
f € Rfa,b] toad a<c<b reife 

b z b 
fe Rlac]" fe nieo] womb [f=|f+]f 
ara Aa. ae EEN 

Or 
Find g'(c) where g(x)= x° (0< x< s). 
gle)= x’ (o< x <o) aaa g'(c) sinag 


State and prove the Law of Mean. 
erre Aglous ad Ayas. 
Or 


State and prove the second mean-value 
theorem for integrals. 


QsraswsAibsrer Oram md sonsf-inAlin 
Garopaba Oram ei amen waiu 
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15. 


(a) 


(b) 


If {fha and {g,}"_,converge uniformly, 


prove that {f, + g,}”_, converges uniformly. 


{fdr obo fg}. Em poisi cafe 
fi + Enja WU Syra gois cron Hep. 
Or 


If {/,}{,is a sequence of functions in R[a,b] 
converging uniformly to the function fon 


[a,b]. Prove that feR[a,b] and 


le fnofs. 


{fh}, aaua Rab] wWgyerer eniiysafler 


Gami - afe, Mra [a,]-e 
aeorupssiuGid f cam mibe Fyne 
cate, f e Rfa,b] 


SOuGe wpno 


b b 
o f@e)de=|f@)de aai sme. 
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